Two heteroanalogs of octaphenylnaphthalene, octakis(pyrazol-1-yl)naphthalene and octakis(3,5-dimethylpyrazol-1-yl)naphthalene have been prepared and fully characterized by NMR ( 1 H and 13 C). Although they are very insoluble in ordinary solvents, such as ethanol and ethyl acetate, absorption and emission spectra were recorded. These experiments show that the new compounds behave photophysically like other highly substituted naphthalenes.
Introduction
Polycyclic aromatic hydrocarbons (PAHs) such as octaphenylnaphthalene and decaphenylanthracene exhibit fluorescene emission and are capable of electrogenerated chemiluminescence [1] [2] [3] . This behaviour has been explained by the high degree of substitution on these compounds together with the fluxional nature of the phenyl substituents [3] . Our purpose has been to investigate two new heteroanalogs of octaphenylnaphthalene, the octakis(pyrazol-1-yl)naphthalene (OPzN) and octakis(3,5-dimethylpyrazol-1-yl)naphthalene (OMe2PzN), in order to study the effect produced on these interesting properties when phenyl groups are replaced by pyrazol-1-yl or 3,5-dimethylpyrazol-1-yl residues.
Octakis(pyrazol-1-yl)naphthalene (OPzN). 0.5 g (7.3 mmol) of pyrazole in 5 mL of anhydrous THF were placed in a three-necked round bottomed flask provided with a reflux condenser, argon atmosphere and magnetic stirring. Then, 0.29 g (7. 3 mmol) of NaH (60% oil dispersion) were added and the reaction mixture was heated to 65 o C for 1 h. After cooling down at room temperature, 0.25 g (0.92 mmol) of octafluoronaphthalene were added and the mixture was heated under reflux for 2 h. Compound OPzN precipitated from the reaction mixture, was filtered off, washed with water and purified by column chromatography using CH2Cl2/ethanol 9:1 (yield 80% 
Absorption and fluorescence measurements
Fluorescence spectra were recorded on a Perkin Elmer LS50B spectrometer while UV-visible spectra were recorded on a Perkin Elmer Lambda 16 spectrometer. Absolute ethanol (99.8%, Panreac, UV-IR spectroscopic grade) and ethyl acetate (99.8%, Sigma-Aldrich, HPLC grade) were used without further purification. The excitation wavelengths used for the emission spectra were determined from the absorption spectra data. Both compounds are sparingly soluble in ethanol. The spectra correspond to saturated solutions obtained after sonication.
Results and Discussion

Synthesis
OPzN and OMe 2 PzN have been prepared by reacting octafluronaphthalene with pyrazole and 3,5-dimethylpyrazole anions, respectively (Scheme 1). We already applied successfully this method to obtain hexakis-azolyl-benzenes from hexafluorobenzene [4] [5] [6] [7] . 
141. For the assignment of the 13 C NMR signals to the quaternary naphthalene ring atoms C-1 and C-2 (Table 1) , we have used, as reference compounds, the benzene signals of hexakis(pyrazol-1-yl)benzene (δ = 136.6 ppm) and hexakis(3,5-dimethylpyrazol-1-yl)benzene (δ = 138.8 ppm) [5, 6] . Compared with benzene itself (δ = 128.5 ppm), the effect of the six substituents on the ipso carbon are + 8.1 and +10.3 ppm respectively. Applying these SCS values to naphthalene results in the following assignment (Scheme 2).
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Page 617  ARKAT USA, Inc Table 1 . The fact that both OPzN and OMe2PzN show only a family of signals in 1 H, 13 C and 15 N NMR is in contrast of what we have found in hexakis(pyrazol-1-yl) and hexakis(3,5-dimethylpyrazol-1-yl) benzenes [5] [6] [7] were several conformers are generally seen. Although the aim of this paper is not related to the study of the conformational aspects of per(pyrazol-1-yl)naphthalenes, the simplicity of the 1 H and 13 C NMR spectra is indicative, in the case of OPzN, of a freedom of rotation of the eight residues and in the case of OMe2PzN of a conformation with the highest symmetry like the udududud one.
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Scheme 3
In the case of 1,8-bis(1,2,3-triazol-1-yl)naphthalene it has been demonstrated by X-ray crystallography that the substituents adopt an ud conformation [9, 10] . Absorption spectra for OPzN and OMe2PzN in ethanol and ethyl acetate are shown in Figures 2  and 3 , respectively. OPzN exhibits an absorption band centered at 280 nm which corresponds to naphthalene (this compound displays a very structured absorption band centered at this wavelength [11] ), with a red shifted shoulder around 325 nm probably as a consequence of the substitution in the aromatic ring. In the OMe2PzN spectra the main absorption is centered around 294 nm with an absorption tail which extends above 400 nm. Fluorescence spectra of both OPzN and OMe2PzN in the same solvents are also shown in Figures 2 and 3 . When OPzN in ethanol is excited at 325 nm it presents a broad structured emission with maxima centered at 360 nm and 385 nm while in ethyl acetate it displays a red shifted broad and structureless fluorescence band centered around 410 nm. Again the OMe2PzN exhibits only a red shifted structureless emission band around 509 nm in both solvents. Examination of the spectra of differently substituted derivatives of naphthalene indicates that when substitution increases, both red shift and broadening of the vibrational fine structure of the absorption and emission bands occurred, probably as a consequence of the loss of planarity in the naphthalene chromophore as well as the increase in rotational and conformational structures of these substituted derivatives [3, 11] . It can be concluded that substitution on naphthalene shifts 15 N NMR. Infrared spectra were recorded on a Philips PU 9714 spectrometer and mass spectra were performed on a VG AutoSpec spectrometer using fast-atom bombardment (FAB+) and matrix meta-nitrobenzyl alcohol (NBA).
Absorption and Emission Spectra
Conclusions
Absorption spectra of OPzN and OMe2PzN (in EtOH and EtOAc) present two bands each, around 280 and 325 nm and 294 and 350 nm, respectively. Emission spectra in EtOAc for both compounds exhibit a broad, structureless blue fluorescence centered at around 410 nm for OPzN and 509 nm for OMe2PzN, naphthalene itself having a very structured emission beginning at 320 nm. Pyrazolyl and 3,5-dimethylpyrazolyl substitution on naphthalene shifts the fluorescence of these derivatives OPzN and OMe2PzN to longer wavelengths, therefore fulfilling the preliminary conditions to study their electrogenerated chemiluminescence properties. To go further on, more soluble compounds have to be prepared, for instance, using pyrazoles with long alkyl chains at position 4.
